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Nazev probiotika pochazi z feckého slova znamenajiciho ,,pro
zivot" a poprve tento termin pouzil Werner Kollath roku 1953
jako popsani opaku antibiotik.

definice




Probiotika jsou zivé mono Ci smesné kultury
mikroorganizmu, které, pokud jsou podavany v
dostateCném mnozstvi, poskytuji hostiteli zdravotni
prinos.

Nejen zivé mikrobialni bunky pozitivne ovlivauji nase
zdravi. Stejnou funkci mohou plinit i slozky mrtvych

mikroorganizmu a mikrobialni metabolity, tedy
paraprobiotika a postbiotika.

Prebiotika jsou nestravitelne slozky potravy, ktere
priznive ovlivnuji hostitele pomoci selektivniho rozvoje
a/nebo aktivity pozitivné pusobicich bakterii

v intestinalnim traktu, coz muze zlepSit zdravi hostitele.

Kombinace probiotik a prebiotik nazyvame
synbiotikum.

definice



= 1906 Henry Tissier izoloval dulezitou probiotickou bakterii Bifidobacterium, ktera je
dominantnim stfevnim mikroorganismem u kojenych déti a nazval j i Bacillus bifidus
communi.

= Studium probiotik jako takovych se spojuje pfedevsim s ruskym Iékafem a drzitelem
Nobelovy ceny lljou Mecnikovem, ktery v roce 1908 izoloval z fermentovaného mléka
bakterialni bunky Lactobacillus bulgaricus

=V roce 1917, v dobé vypuknuti bacilarni uplavice (Shigella), némecky profesor Alfred
Nissle izoloval kmen Escherichia coli.

= 1935 Minoru Shirota v Japonsku izoloval a kultivoval kmen Lactobacillus schopny
prezit pruchod travicim ustrojim. Tato kultura byla pojmenovana Lactobacillus casei
kmen Shirota a zaCala se pouzivat k vyrobé fermentovaného miéka zvaného Yakult .

= Pojem probiotikum pouzili Lilly a Stillwell v roce 1965 k popsani latky, ktera byla
produkovana jednim organismem a ktera stimulovala rust organismu druhého.

Historie probiotik




»2001 FAO definovalo probiotika jako “live microorganisms which, when administered in adequate amounts, confer a
health benefit on the host”.

=2013 the World Gastroenterology Organization published its global guidelines on probiotics and prebiotics, and
confirmed that the efficacy of probiotics are strain-specific and dose-specific, dispelling the myth held by many that any
yogurt can be considered a probiotic.
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Probictic Strain

Single-strain probiotics

Eifidobocterium onimolis
subsp foctis DH-173010

E. onimafis subsp fociis

Bb-12

Eifidobocterum infontis

35624

Clostridium bubyricum 588

Entferococcus foecium SF 68

Escherichio cofi Missle 1217

Loctobocilius ocidophifus Lb

Loctobocilius cosed subsp

Shiroto

. cosei DM-114001

L. rhomposus Ler3s

Lociobocilius fohnsonii Lal

Fermulatien

fogurt

Capsules,
powder in sticks,
fermented milk

Crink, capsules

Tablets, drink

Fowder, sachets

Capsules

Sachets,
capsules
Ferrnerted rmille

Fermerted
drink, yozurt

Vaginal
capsules

Mille

Brand Hame
(Manufacturer)

Activia (Danane

BB-12 (Chr
Hansen)

Align {Procter &
Gamble)

MIYA-BI
iMivarisan Pharm)
Bioflarin {Cerbios-

Fharma)

Mutaflor
iArdeypharm)

Lacteol (FUMC
Fharm)

Yakult (Yakult)

Actimel, DanActive
iDanane|

Gynophilus

NCL(Mestle)

Evidence-Based
Efficacy

Constipation

Eczermna

IBS

AAD
Heficobocter pyfori
infection

Acute adult
diarrhea

Mo trends
Acute pediatric
diarrhea

Constipation, A
pyfori infection

AAD, prevention of
pediatric diarrhea,
respiratory

infections

BY

H. pyforf infections

Loctobociffus plantarum 200y
(DSMI843)

Lociobaciffus reuferd DSM
17938

L. rhomnposus GG (ATCC
53013

Socchoromyces boulardii
CNCM 1-745 {lyg)

Mixtures of probictic strains

L. ocidophifus CL1285 +
[, cosei LbcBOr + £,
rhomnosus CLRE2

Loctobociffus helveticus
RO0S2 (CHCMI-1722) +
L. rhomposus ROOLL (CHNCM
1-1720)

L. helveticus (hulgoricus) 4962
+ L. ocidophifus

L. revters DSMLTO3E + L.
revterf PTAS28S

L. ocidophifus +B. onimalis
subsp facéis

L. ocidophifus

+Bifidobocterium bifidum

L. ocidophilus subsp gosseri+

Fermented cat
gruel in fruit
drink, capsules

Capsules,

yozurt

Yogurt, capsules

Capsules

Ferrmented
drinlk, capsules

Capsules,
sachets

Capsules

Lozenges,
powder,
capsules

Yogurt

Capsules

Capsules

FroYiva {Proki)
Carolac-IBS
(Araisto]

Protectis
(BioGaia)

Culturelle (Armerifit
Brands)
Vifit (Valio)

Florastor, Codex,
UltraLevure
(Biocodex)

Bio k+ {Biok+ Intl)

Lacidofil
iLallernand)
ABiotica (Institut
Rosell)

Lactinex
{BD Diagnostics)

Frodentis
(BioGaial

AB Yogurt

Infloran Berna
{Intituo
Sieroterapico)

Linex (Sandoz)

IBS, CDI

Acute pediatric
diarrhea,
cholesterol

Acute pediatric

diarrhea, AAD

AAD, CDI, acute
adult and pediatric
diarrhea, TD, H.
pylor infections

AAD, CDI

H. pylori infection,
AAD

Acute adult
diarrhea

Dental infections

Improves normal
flora

Respiratory tract
infections

AAD



Main multistrain probiotics used in clinical studies

« Lactobacillus acidophilus and L. bulgaricus

« Lactobacillus acidophilus and Bifidobacterium lactis

« Lactobacillus acidophilus and Bifidobacterium infantis

« Bifidobacterium longum BB 536 + L. acidophilus NCFB 1748 (L)

« Bifidobacterium lactis Bb12 (BB12) and Lactobacillus rhamnosus GG

« Bifidobacterium bifidum + Streptococcus thermophilus

« Bifidobacterium lactis and Streptococcus thermophilus (L)

» Lactobacillus acidophilus + L. bulgaricus + Streptococcus thermophilus (L)

« VSL#3: 4 lactobacillus strains (Lactobacillus acidophilus, Lactobacillus casei, Lactobacillus delbrueckii subspecies
bulgaricus and Lactobacillus plantarum), 3 bifidobacterium strains (Bifidobacterium longum, Bifidobacterium infantis,
Bifidobacterium breve) and Streptococcus salivarius subspecies thermophilus

« TREVIS: Streptococcus acidophilus, LAS, Bifidobacterium lactis BP12, Streptococcus thermophilus and Lactobacillus
bulgaricus

« Ecologic 641: 4 lactobacilli (Lactobacillus acidophilus, Lactobacillus casei, Lactobacillus salivarius and Lactococcus lactis)
and 2 bifidobacteria (Bifidobacterium bifidum and Bifidobacterium lactis)

« Ergyphilus: 10" Lactobacillus rhamnosus GG, Lactobacillus casei, Lactobacillus acidophilus and Bifidobacterium bifidus

« Jinshuangqi: Bifidobacterium longum > 10 UFC, Lactobacillus bulgaricus > 10 CFU, and Streptococcus thermophilus >
10 CFU



1. V prvni fazi je nutno kmen identifikovat a charakterizovat pomoci fenotypovych a
molekularneé genetickych metod na uroven rodu druhu a kmene. Kmen je nasledné
deponovan (bezpecné ulozen) v mezinarodni sbirce mikroorganizmu.

2.V dalSi fazi se testuji funkéni charakteristiky pomoci in vitro testu (rezistence na kyseliny
a Zluc, adherence na strevni burky, produkce specifickych metabolitu) a prostfednictvim
testu na zviratech.

3. Dulezité je prokazat bezpecnost kultury, opét pomoci in vitro testu, pokusem na zviratech
a nakonec i aplikaci lidskym dobrovolnikum. Musi byt vylou€eny faktory patogenity,
predevsim tvorba enterotoxinu a enteroinvazivita. V ramci lidskych studii jsou vyZzadovany
dvojité zaslepene, randomizovane, placebem kontrolované pokusy, které by mély byt
minimalne dvakrat opakovany.

4. Teprve potom nasleduje vyroba probiotické potraviny, kdy se zohlednuji technologicke
vlastnosti (prezivani po kryokonzervaci a lyofilizaci), urCuji se podminky skladovani a
koncentrace zivych bunék v potraviné (potravnim doplriku). V pfipadé fermentovanych
mlécnych probiotickych vyrobku se za ucinny povazuje obsah alespon 106
zivotaschopnych bunék v gramu vyrobku. OvS§em nékteré prizkumy vyrobku ukazuiji, ze
skutecné obsahy byly mnohem nizSi (nékdy dokonce jen 102 a méne), proto ucinnost
téchto probiotik je problematicka. Nutno dodat, Ze u vyrobcu probiotik je Casto kladen dlraz
na technologickeé vlastnosti a fyziologické ucinky, tedy mozné in vivo ucinky, jsou
opomijeny. S probiotiky se dnes nejvice setkavame v mlécnych kysanych vyrobcich (napf.
Activia, Danone) nebo ve formé potravnich doplhku (napf. Probio-fix, S & D Pharma) a
casto icotl tak nridavanv do umeéelveh koieneckveh vwziv (nanr Hero Nutricia)



- Probiotické kultury travici trakt hostitele v drtivé vétsiné pripadu nekolonizuji trvale

- Mechanismy pusobeni se liSi kmen od kmene

Rare
. V4 r r 4 O r . i
Mezi zakI?dnll urovne pL,JsoF)enl patri: . mu;m“ﬂ“" efiects
Soupefeni o vazebné misto = Immunological effects
v . ). = Endocrinological effects
Soupefeni o nezbytne latky « Production of specific bioactives
Produkce antimikrobialnich substanci Froduant
Stimulace produkce mucinu Specles-leve] effects
" v , . » Vitamin synthesis = Bile salt metabolism
Stabilizace stfevni bariéry « Direct antagonism » Enzymatic activity

3 . » Gut barrier reinforcement = Neutralization of carcinogens
Podpora pruchodu stfevem .

Podpora metabolismu MK ' e
i Among studied probiotics

Imunomodulace. « Colonization resistance « Normalization of perturbed microbiota
« Acid and SCFA production » Increased turnover of enterocytes

« Regulation of intestinal transit » Competitive exclusion of pathogens

Hill, 2014

Uginky probiotik
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Gastrointestinalni trakt
Dutina ustni
Urogenitalni prostredi
Kuze

Dychaci cesty

Imunitni systém

CNS?

Oblasti pusobeni
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- Legislativni predpisy a metodiky jsou vcelku vyhovujici pro stanoveni
probiotickych mikroorganismu v kysanych mléénych vyrobcich.

- Legislativni ramec a dosud zavedené metodicke postupy neumoznuji
ucinnou kontrolu slozeni probiotickych dopliku stravy.

- Muze dochazet ke klamani spotfebiteli a dozorové organy nemaji nastroje
K uCinnym opatrenim, ktera by tomu zameazila.



Muze se liSit kvalita probiotik?

Podle Ceho se nejlépe orientovat?
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Probiotic Checklist:
MAKING A SMART SELECTION

Not all products labelled “probiotic” are true probiotics

: Connecting science, microbes and health

It's backed by science

Be prepared to hunt a little: there's
no single place to look for scientific
evidence of probiotic health benefits.

See www.|SAPPscience.org resources
page for some guides.

It provides an effective dose

When it comes to microorganisms, more
are not necessarily better. The studies
backing the product determine the
‘effective dose'. Most often, effective doses

range from 100 million to 50 billion or more
colony forming units (CFU)/dose.

It provides the benefit I'm seeking
Different probiotic strains have different
benefits—ranging from improving aspects
of intestinal function to helping you fight
off colds. Choose a product with evidence

showing it can give you the health benefit
you want.

Probiotics: Live microo rganisms that,
when administered in adequate amounts,
confer a health benefit on the host.

Both foods and supplements can deliver
authentic probiotics.

o

It's labeled properly

For more details, see "Deciphering a Probiotic Label”
atwww.|SAPPscience.org/infographics/

Names of the microbes. Look for the genus,
species, and strain for every microbe in the
product. This tells you what's in the product.
CFU. This number tells you how many live
microorganisms are in each serving or dose,
all the way through to the expiration date
(not "At time of manufacture”).

Suggested dose or serving size. This tells
you how much to take for the benefit.
Proper storage conditions. Refrigeration
may not be necessary.

Company contact information. To get more

information or report any problems related
to the product.

Mrt's safe for me

For healthy people, probiotics are generally safe to consume. Be sure to follow the instructions
on the label. Pregnant women, infants, people with compromised immune systems, or
people with short bowel syndrome should talk to a healthcare professional and the probiatic

manufacturer before consuming.

A high-quality, effective probiotic does NOT have to be:

« Naturally found in the human gut (or 'human-derived'’)

« Able to colonize in the human gastrointestinal tract - most probiotics do not
« Coated to survive passage through the stomach (enteric coated)
» Composed of multiple strains

ISAPP

Check out ISAPP's other infographics https://isappscience.org/infographics/

or follow us on Twitter @ISAPPScience

& 2018, International Scientific Association for Prabiatics and Prebiatics
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For Scientists

CurlSAPPScience Blogis
thewvaice of knowledge
leaders inthe field who
offer nuanced perspectives
on 1ssues that affect the
science of probiotics
prebiotics and related
substances. Our annual
meeting for members is a
flagship scientific
networking event. You can

find our latest news here

along with scientific

resources and [SAPP

publications.

More Information

Home For Scientists

For Consumers

For Consumers

You may have heard
conflicting information
about probiotics

—

prebiotics, synbiotics,

foods. Our resources
section is aone-stop-shop
farreliable, science-hased
infarmation on related
topics, including: What are
prebiotics? How healthy

are fermented foods? Are

probiotics use ful?

More Information

postbiotics and fermented

~

For Students For Clinicians

For Members

-

=1

For Students

Through our Students and
Fellows Association (SFA),
you can become partofa
cormmunity of students and
early careerscientists
focused on probiotics,
prebiotics, and related
fields. Connectdigitally, or
meet in person at our
annual meeting for
valuable networking

opportunities,

More Information

~N

LATEST POSTS AND ISAPP PUBLICATIONS

About ISAPP Contact

Q

-

For Clinicians

Stayingup to date on the
latest clinicaldata on
probiotics and prebiotics
can be difficult for busy
physicians, nurses,
dietitians, and
pharmacists. [SAFP
collects resources to help
health professionals find
the evidence they need for
probiotics and prebiotics in

clinical use.

More Information

N




Figure 2. The 15 most commonly studied indications for probiotics
from 420 randomized controlled trials, 1977-2014. ...

B Antibiotic-associated diarrhea
W H. pylori

B Acute pediatric diarrhea
B Allergies

mIBS

W BD

B Vaginitis

B NEC

W Traveler's diarrhea

® Acute adult diarrhea

® Constipation

W C. difficile infections

" Sepsis

= Dental infections

Obesity

(Mcfarlan, 2015)



Antibioticka lecba
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Antibioticka lecba
Saccharomyces boulardii

-probioticka kvasinka, ktera ma v travicim traktu schopnost vazat a

neutralizovat patogenni bakterie Ci toxiny a podporuje rust laktobacilu a
bifidobakterii strevni mikroflory.

-Systematicky prehled a metaanalyza 31 randomizovanych placebem
kontrolovanych studii zahrnujicich 5029 pacientu prokazaly, Ze probiotikum
obsahuijici S. boulardii je u€inné v prevenci prujmu vyvolanych antibiotiky

McFarland L. V. Systematic review and meta-analysis of Saccharomyces boulardii in adult patients. World J Gastroenterol 2010. May 14; 16 (18): 2202—-2222.



Uzivani probiotik béhem antibiotické
|éCby

» Zalnéte uZivat soucasné antibiotika i probictika.

» Prohiotika je vhodné uZivat vidy s Casowym gastUpem po davce
antibiotik - Fada probiotickych bakterii je ttiZ rezistentni vadi obvyklym
antibictikdm.

» |e tedy jistgjsi nechat antibiotikum wstiiebat ze streva do krevniho
cbéhu a teprve potom podat probiotické bakterie, aby ,napr=rsihs
vzhiklou skodu”.

» Pokratujte v podavani probiotik i nékolik tydnd po ukonZen Bacillus clausii - probiotikum rezistentni v(éi antibiotikiim

antibioctiky. = 2N N~
MUDrPavel Frithauf, CSe.!, MUDrJi Sliva, Ph.D.2, MUDr.Helena Ambro¥ovd, Ph.D. >, Mgr.Lucie Kotlafova®

w - - - v or - . . . - . r . . e o 5 g r—

Kromé osidleni stfev prratelskymi bakteriemi pormahaji probictil SR e ISl PUKGVEN, Bra
e . cur s T o C s 2 Ug ckologie 2. o 3, LF UK, Aroh
nepfijernné vedlejsi U¢inky antibiotické 1&¢by (prdjmy, bolesti bi ey o

. s . = nfekini kinika 2. lekaiske fokulty UK a FN No Bulovee, Praha
nadymani aj.).

4 Eefukefarm, Braha
Castym ne¥adoucim d&nkem podavani Sirokospektrych antibiotik v d&tském véku je stievni dysmikrobie, kterd se mi¥e projevavat
napf prijmem. % prevenci tohotao stavu se osvéddilo podévani nékterjch prokiotik, Pro G&innost probiotik v téta indikaci je ddlefita
rezistence vA&i antihiotikdm, Z hlediska bezpeénosti je wEak také dilefité, aby se tato rezistence nedifila z probiotika na patogenni
mikroorganizmy. Sporulujict probiotikum Bacillus clausii, pouvané fadu let v miznych indikacich v&etné postantihiotickych prijmd,
se yyznatuje wysokou rezistenci w8 antibiotikiim, kterd neni pfenosna na ostatni mikmorganizmy, &m# splfiuje standardni pofadavky

Odinnost a hezpednost terapie.



Prujmovita onemocneéeni

Preventivni u€inek L. casei na prujmy spojené s antibiotickou IéEbou popsal
Hickson

U prajmovych onemocnéni pacientu s enteralni vyzivou naopak nefungovaly
laktobacily, ale efektivni se ukazala kvasinka Saccharomyces boulardii. U
vazné nemocnych pacientu vSak muze po podani Saccharomyces boulardii
dojit az k fungemii.

Probioticky preparat VSL#3 (smes bakterii mlécného kvasSeni a bifidobakterii)
byl u€inny proti prujmum asociovanym s abdominalni radioterapii. L.
rhamnosus GG byl ucinny proti kojeneckym prijmum véetné rotavirovych
onemochneéni. Stejny mikroorganizmus méel omezeny preventivni ucinek proti
cestovatelskym prujmum



For the treatment of acute gastroenteritis in children, the European Society

for Pediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN)
recommends, in addition to rehydration, the use of L. rhamnosus GG (at
doses 210'°CFU daily for 5-7 days) and S. boulardii (250—-750mg daily for 5—
/ days) with a strong grade of recommendation and a low level of evidence,
and Lactobacillus reuteri (at doses of 108 1—4 times daily for 5-7 days) with a

weak grade.



Clostridium difficile

Na zaklad€ metaanalyzy 23 randomizovanych studii publikované v Cochrane database Ize f‘l’ci, Ze probiotika jsou
v prevenci této choroby efektivni a bezpeCna.

Goldenberg 2013

Pri terapii nebezpecnych strevnich infekci, napriklad opakujicich se prujmu
pusobenych Clostridium difficile se v posledni dobé pouziva tzv. ,transplantace
stolice”. V této studii bylo zcela uzdraveno 11 z 15 pacientu.

Strevni mikrofléra ze stolice (Faecal transplantant) od zdravych darcu aplikovana
pomoci nazogastrické sondy



Zacpa

- Zacpa muze byt rovnéz pozitivné ovlivnéna probiotickymi bakteriemi jako je
E. coli Nissle a L. casei Shirota.

- Mechanizmu ucinku je pravdépodobné vice, nejcastéji byva zminovana
produkce mastnych kyselin s kratkym retézcem (octova, mlécna) ovlivneni
metabolizmu zlucovych kyselin a snad i prima stimulace hladkého svalstva.



Klinicke praxe

|diopatické zanety - E.coli Nissle ( Mutaflor)

- jsou prace, které prokazuiji, ze toto probiotikum je v udrzeni remise
ekvivalentni mesalazinu u idiopatické proktokolitidy beéhem 3 - 12 mésicniho
sledovani

- Crohnova

Drazdivy tracnik

L.acidophillus — redukce bolesti, Bifidobacterium infantis - zmensuje bolest a
zlepsuje vyprazdnovani, Lactobacilus salivarius - zlepsilo se vyprazdnovani



Zaneétliva strevni onemocneéni

- Jsou vzdy provazeny zménami ve strevni mikroflore, a proto i zde je pouziti
probiotik logicke.

- Pozitivni uCinky mel preparat VSL#3.

Ulcerozni kolitida

- Publikovany studie predevsim s kmenem Escherichia coli Nissle nebo vsL#3

Cochrane review - Naidoo 2013 — nedostatek dukazu !



Prebiotika

- Nestravitelné potravni ingredience, které priznive ovlivauji hostitele
prostrednictvim selektivni stimulace rustu a/nebo aktivity urcitych bakterii v
tlustem streve

Glenn Gibson navrhuje upravenou definici: ,prebiotika jsou selektivne
fermentované ingredience, které umoznuji specifické zmeény, ve slozeni
a/nebo aktivite strevni mikroflory, coz ma priznivy vliv na hostitelovo
prospivani a zdravotni stav



Tri kritéria pro prebiotické substance:

1) Musi to byt latky rezistentni vicéi zaludecnim kyselinam a vuci
hydrolytickym enzymum v travicim traktu.

2) Musi byt naopak fermentovatelné strevnimi bakteriemi.

3) Musi selektivné stimulovat rust a/nebo aktivitu stfevnich bakterii, které
maji priznivy vliv na hostitelovo prospivani a zdravotni stav



Prebiotika

Pro Cloveka je prvnim a jisté nejlepsim zdrojem prebiotik materskée mleko,
které obsahuje az 15 g nestravitelnych oligosacharidu v 1 litru.

Jako prebiotika se proto do potravin a krmiv pouzivaji fruktooligosacharidy
(napf. pripravené Castecnym stepenim inulinu), nebo galaktooligosacharidy
(GOS; pripravene z laktozy pomoci glykosylacni aktivity 3-galaktosidazy). P



Prebiotické u€inky mohou mit také polysacharidy (rezistentni Skrob)

Pri snizovani tvorby zubniho plaku (produkovaného Streptococcus mutans)
se jevi jako ucinny xylitol



